G l u t a m i n e o x o g l u t a r a t e aminotransferase (GOGAT or glutamate synthase) catalyzes the synthesis of two glutamates through the transfer o f a g l u t a m i n e a m i d e r e s i d u e t o 2-oxoglutarate. 1 GOGAT uses ferredoxin or NADH as electron donor. 2, 3 One glutamate serves as substrate for the glutamine synthetase (GS), and the other glutamate is used for amino acid metabolism. 4 The coupled reaction of the GS / GOGAT cycle is the major ammonium assimilation pathway in higher plants. 4-7 Reverse genetic studies showed t h a t F d -G O G AT p a r t i c i p a t e d i n assimilation of ammonium derived from photorespiration. 8-10 Besides hotorespiration, ammonium is generated by the protein catabolism, nitrate reduction and the phenyl propanoid metabolism. 11 Furthermore, ammonium is primarily assimilated in roots, while it is imported from the environment. 12-14 N A D H -G O G AT w a s i n v o l v e d i n assimilation of ammonium derived from
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Higher plants have 2 GOGAT species, Fd-GOGAT and NADH-GOGAT. While Fd-GOGAT mainly assimilates ammonium in leaves, which is derived from photorespiration, the function of NADH-GOGAT, which is highly expressed in roots, 1 needs to be elucidated. The aim of this study was to clarify the role of NADH-GOGAT in Arabidopsis roots. The supply of ammonium to the roots caused an accumulation of NADH-GOGAT, while Fd-GOGAT 1 and Fd-GOGAT 2 showed no response. A promoter-GUS fusion analysis and immunohistochemistry showed that NADH-GOGAT was located in non-green tissues like vascular bundles, shoot apical meristem, pollen, stigma and roots. The localization of NADH-GOGAT and Fd-GOGAT was not overlapped. NADH-GOGAT T-DNA insertion lines showed a reduction of glutamate and biomass under normal CO 2 conditions. These data emphasizes the importance of NADH-GOGAT in the ammonium assimilation of Arabidopsis roots.
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NADH-GOGAT, root, ammonium, glutamate, assimilation, Arabidopsis, CO 2 , amino acids the non-photorespiratory pathway. 15, 16 However, it is not clear whether root The largest amount of incorporated nitrate is transported to the shoot, where it is reduced in the leaves to ammonium through nitrate reductase (NR) and nitrite reductase (NiR). 18 Since NiR is mainly localized in mesophyll chloroplasts, 19 most of the ammonium is produced there. Therefore, a loss of functional NADH-GOGAT leads to a decreased biomass under high ammonium condition. This article showed that ammonium supply leads to an increase of NADH-GOGAT, which assimilates ammonium in the root.
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